Organ-derived microvessel endothelial cells exhibit differential responsiveness to thrombin and other growth factors.
To investigate the relationship between endothelial cells and organ-associated vascular physiology, microvascular endothelial cells were isolated from murine brain, lung, and liver tissues. During culture, these endothelial cells maintained certain differentiated characteristics common to all endothelial cells, but also showed organ-specific characteristics, with distinct patterns of responsiveness to various growth factors. Microvascular endothelial cells from all organs responded to endothelial cell growth factor (ECGF), but lung (LE-1) and brain (MBE-12) endothelial cells showed different responsiveness to thrombin (10-60 nM), combinations of thrombin and ECGF, or thrombin and extracellular matrix. Liver sinusoidal endothelial cells (HSE) were relatively unresponsive to thrombin, but were the most responsive of the endothelial cells to EGF. Endothelial cells isolated from lung and brain, where fluxes in vascular permeability are observed following injury, showed dramatic morphological alterations in response to nanomolar concentrations of thrombin. These cells also exhibited the highest amount of 125I-thrombin binding at these concentrations. Scatchard analysis of 125I-thrombin binding indicated that LE cells have the highest affinity for thrombin, followed by MBE, with HSE exhibiting significantly lower affinity. The binding of 125I-thrombin to these cells was inhibited by the TR-9 monoclonal antibody directed against fibroblast high-affinity thrombin receptors involved in thrombin-stimulated mitogenesis. The results suggest that the differences in growth stimulation observed between organ-derived endothelial cells in response to thrombin, ECGF, and EGF may relate to differential expression of receptors for these factors. These observations demonstrate yet another aspect of the functional heterogeneity of the microvascular endothelium.